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(57) ABSTRACT

Systems (490), methods (340), and machine-readable and
executable instructions (428) are provided for depth mask
assisted video stabilization. Depth mask assisted video stabi-
lization can include creating a first depth mask from a first
frame (101, 201) and a second depth mask from a second
frame (102, 202) to obtain depth information (342) and defin-
ing a first list of feature points (111-1a, 111-2qa, 111-34,
111-4q, 113-1a, 113-2a, 113-34, 113-44, 113-5a) from the
first frame (101, 201) and a second list of feature points
(111-15, 111-2b, 111-3b, 111-45, 113-15, 113-25, 113-35,
113-45, 113-5b) from the second frame (102, 202) (344).
Depth mask assisted video stabilization can also include com-
paring feature points from the first list of feature points (111-
1a-111-4a, 113-1a-113-5q) with feature points from the sec-
ond list of feature points (111-15-111-45, 113-15-113-55) to
find a number of common feature point pairs (111-1q, 111-
15), (111-24a, 111-25), (111-3a, 111-35), (111-4a, 111-45),
(113-1a, 113-15), (113-2a, 113-25), (113-3a, 113-3b), (113-
4a, 113-4b), (113-5a, 113-5b)) (345) and creating a number
of motion matrices from the common feature point pairs
((111-1a, 111-15), (111-24, 111-25), (111-34, 111-3b), (111-
4a, 111-4b), (113-1a, 113-15), (113-2a, 113-25), (113-3a,
113-35), (113-4a, 113-4b), (113-54, 113-55)) (346). Depth
mask assisted video stabilization can also include including
the motion matrices in a correction matrix (348) and applying
the inverse of the correction matrix to the second frame (102,
202) to perform video stabilization (350).

15 Claims, 4 Drawing Sheets
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DEPTH MASK ASSISTED VIDEO
STABILIZATION

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a U.S. National Stage Application of
and claims priority to International Patent Application No.
PCT/US2011/056673, filed on Oct. 18, 2011, and entitled
“DEPTH MASK ASSISTED VIDEO STABILIZATION”.

BACKGROUND

Digital video, such as that obtained from digital cameras,
digital video recorders, or other digital imagers often contain
undesirable motion between successive image frames. Using
all motion vectors to remove the unintended motion may
produce a correction vector. However, this approach may
result in an inaccurate correction vector and in inefficient use
of resources.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a diagram of global motion according to
the present disclosure.

FIG. 2 illustrates a diagram of subject motion according to
the present disclosure.

FIG. 3 is a flow chart illustrating an example of a method
for depth mask assisted video stabilization according to the
present disclosure.

FIG. 4 illustrates a block diagram of an example of a
machine-readable medium in communication with process-
ing resources for depth mask assisted video stabilization
according to the present disclosure.

DETAILED DESCRIPTION

Examples of the present disclosure may include methods,
systems, and machine-readable and executable instructions
and/or logic. An example method for depth mask assisted
video stabilization may include creating a first depth mask
from a first frame and a second depth mask from a second
frame to obtain depth information and defining a first list of
feature points from the first frame and a second list of feature
points from the second frame. Moreover, an example method
for depth mask assisted video stabilization may further
include comparing feature points from the first list of feature
points with feature points from the second list of feature
points to find a number of common feature point pairs and
creating a number of motion matrices from the common
feature point pairs. An example method for depth mask
assisted video stabilization may also include including the
motion matrices in a correction matrix and applying the
inverse of the correction matrix to the second frame to per-
form video stabilization.

In the following detailed description of the present disclo-
sure, reference is made to the accompanying drawings that
form a part hereof, and in which is shown by way of illustra-
tion how examples of the disclosure may be practiced. These
examples are described in sufficient detail to enable those of
ordinary skill in the art to practice the examples of this dis-
closure, and it is to be understood that other examples may be
utilized and that process, electrical, and/or structural changes
may be made without departing from the scope of the present
disclosure.

The figures herein follow a numbering convention in which
the first digit or digits correspond to the drawing figure num-
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2

ber and the remaining digits identify an element or compo-
nent in the drawing. Similar elements or components between
different figures may be identified by the use of similar digits.
For example, 116 may reference element “16” in FIG. 1, and
a similar element may be referenced as 216 in FIG. 2.

Video stabilization is a process that can correct for unin-
tended motion between successive image frames while
retaining intended motion. Unintended motion can also be the
result of hand shaking or wobbling among other reasons. An
example of intended motion may be the operator panning the
video camera. Motion may contain horizontal and vertical
translation, rotation and scaling. Video stabilization should
only correct for the unintended motion.

In one example of the disclosure, depth information is
gathered through the use of a camera system capable of deter-
mining depth such as a plenoptic camera, which produces a
depth mask. A depth mask is a 2D image map indicating the
distance from the camera on the z-axis (e.g., distance between
the camera and the subject) for pixels. In the present disclo-
sure a depth mask is associated with an image that allows
pixels (e.g., every pixel) in an image to have a depth. Addi-
tionally, the x-axis is used to determine distance in a horizon-
tal direction, and the y-axis is used to determine distance in a
vertical direction.

FIG. 1 illustrates a diagram of global motion according to
the present disclosure. Frame 1 101 represents a first image
and frame 2 102 represents a second image. Frame 1 101 and
frame 2 102 are successive images that include an x-axis 116
(e.g., horizontal distance) and a y-axis 117 (e.g., vertical
distance). Frame 1 101 and frame 2 102 contain a square
110-A, 110-B, a star 112-A, 112-B, and a circle 114-A, 114-
B. Each of the three objects is illustrated in a different size.
Square 110-A, 110-B is the largest object; circle 114-A,
114-B is the second largest objected; star 112-A, 112-B is the
smallest object. For convenience, the different sizes represent
depth. As a result, square 110-A, 110-B has the smallest
depth, circle 114-A, 114-B, has a medium depth, and star
112-A, 112-B, has the largest depth.

Global motion may be unintended motion between succes-
sive image frames that can be the result of hand shaking,
movement while operating a video imager, or other forms of
unintended motion. One example of global motion can be
seen in the motion between frame 1 101 and frame 2 102.
Frame 2 102 contains global motion as the majority of the
objects in frame 1 101 and frame 2 101 (e.g., square 110-A,
110-B, star 112-A, 112-B, and circle 114-A, 114-B) move in
uniformity along the x-axis 116 from frame 1 101 to frame 2
102.

Square 110-A, 110-B and star 112-A, 112-B can contain
feature points. Square 110-A, 110-B can contain feature
points 111-1a, 111-15, 111-2a, 111-25, 111-a, 111-3b, and
111-4a, 111-45 while star 112-A, 112-B can contain feature
points 113-1a, 113-15,113-2a, 113-25,113-34, 113-35,113-
4a, 113-b, and 113-5a, 113-55. Pixels can be local if they are
in close proximity on the x-axis 116 and y-axis 117. A feature
point is a local group of pixels that are at a common depth
where pixels are local if they are in close proximity to each
other. A feature point can be further qualified based on con-
trast, uniqueness, and spatial location. For example, the pixels
in frame 1 101 that make up square 110-A are at a common
depth along the z-axis 116. Further, the pixels that make up
square 110-A can be qualified based on contrast as the pixels
that make up square 110-A are black and the pixels that make
up the background are white. Moreover, the pixels that make
up the points 111-1a, 111-2a, 111-3a, and 111-4a are unique
as the pixels form a right angle. Circle 114-A. 114-B can
contain depth object 115-1a, 115-15. A depth object is a



US 9,100,574 B2

3

grouping of pixels that are at a common depth. For example,
the pixels that makeup the outline of circle 114-A are pixels at
a common depth along the z-axis. Further, a depth object is
different than a feature point in that a depth object is not
limited to a local grouping of pixels. Feature points and depth
objects are used to identify movement within a first frame and
a second frame. For example, feature points, depth objects,
and common depth objects can be used to identify movement
between frame 1 101 and frame 2 102. A common depth
object is defined as a grouping of feature point pairs. For
example square 110-A in frame 1 101 and 110-B in frame 2
102 illustrate the same object therefor square 110-A and
110-B may contain similar feature points which are called
feature point pairs. The feature point pairs (e.g., (111-1a,
111-15), (111-24a, 111-25), (111-3a, 111-36), (111-44a, 111-
4b)) can be grouped together to define a square (e.g., 110-A,
110-B) object. This, grouping of feature point pairs is called
a common depth object.

Although examples of the present disclosure are described
with respect to two frames, examples are not so limited. The
present disclosure can be practiced with any number of
frames.

FIG. 2 illustrates a diagram of subject motion according to
the present disclosure. Frame 1 201 represents a first image
and frame 2 202 represents a second image. Frame 1 201 and
frame 2 202 are successive images that include an x-axis 216
and a y-axis 217. Within frame 1 201 and frame 2 202 a square
210-A,210-B, astar212-A, 212-B, and a circle 214-A, 214-B
are illustrated. Subject motion is the movement of a subject in
the image rather than apparent movement caused by move-
ment of the video imager. Subject motion can further be
defined as a motion matrix that is different than the majority
of the motion matrices within two consecutive frames. A
motion matrix is a matrix that defines the motion of an object
between two consecutive frames. The motion matrix can
describe horizontal and vertical translation motion along the
x-axis and y-axis axis, rotational motion around the z-axis,
and scaling along the z-axis. For example, star 212-A, 212-B
moves between frame 1 201 and frame 2 202 along the x-axis
216. The movement can be defined in a motion matrix.

Motion matrices can be created from square 210-A, 210-B,
star 212-A, 212-B, and circle 214-A, 214-B. For example,
square 210-A, 210-B can have a motion matrix that describes
the square’s 210-A, 210-B movement along the x-axis 216
and y-axis 217. Star 212-A, 212-B and circle 214-A, 214-B
have motion along the x-axis 216 and can have a motion
matrix that describes the same motion. The majority of the
motion matrices (e.g., star 212-A, 212-B and circle 214-A,
214-B) have movement in the x-axis 216 which results in a
global motion classification. Square 210-A, 210-B has a
unique motion matrix which results in a subject motion clas-
sification. In some examples of the present disclosure, motion
matrices with subject motion are identified but not included in
a correction matrix. A correction matrix describes the unin-
tended movement of the video imager such that a correction
matrix is a matrix that describes global motion.

FIG. 3 is a flow chart illustrating an example of a method
for depth mask assisted video stabilization according to the
present disclosure. The method 340 can stabilize a second
image by using a depth mask to more efficiently create a
correction matrix from a first and second image. The correc-
tion matrix can then be applied to the second image to per-
form video stabilization.

At 342, a first depth mask from the first frame and a second
depth mask from the second frame are created. For example,
a first depth mask can be created from frame 1 101 and a
second depth mask can be created from frame 2 102 as illus-
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trated in FIG. 1. The first and second depth masks contain
depth information for the pixels in the first and second frames
respectively so that pixels (e.g., every pixel) in the first and
second frames contain depth information.

At 344, a first and a second list of feature points are defined.
For example, feature points 111-1a, 111-2a, 111-3q, and
111-4g and 113-1qa, 113-24, 113-3a, 113-44, and 113-5a can
be defined from frame 1 101 and feature points 111-15, 111-
2b,111-3b, and 111-4b and 113-15. 113-25. 113-3b. 113-45,
and 113-5b can be defined from frame 2 102 as illustrated in
FIG. 1.

In a number of examples of the present disclosure, the
pixels are grouped together according to depth to create fea-
ture points. In some examples of the present disclosure, local
pixels are grouped together according to depth and spatial
location. For example, pixels that are at a similar depth along
the z-axis and at a similar location on the x-axis and y-axis can
be grouped together. The pixel groups can further be analyzed
based on contrast, uniqueness, and spatial location. For
example, the pixels that make up points 111-1a, 111-2a,
111-3a, and 111-4a, as illustrated in FIG. 1, can be differen-
tiated from the other pixels due to the depth and special
location of the pixels. Additionally, the points can further be
differentiated from the other pixels due to uniqueness as all
four points create corners.

In some examples of the present disclosure, pixels can be
grouped together to create depth objects. Additionally, pixels
at a common depth can be grouped together to create depth
objects. For example, the pixels represented in 115-1a and
115-15, as illustrated in FIG. 1, can be grouped together to
represent depth objects as they are at a common depth.

At 345, common feature point pairs from the first and
second frames are created. For example, as illustrated in FIG.
1, the feature points from frame 1 101 can be compared to the
feature points from frame 2 102 to find a number of common
feature points pairs. Common feature point pairs can be fea-
ture points in one frame that have common characteristics
with feature points in another frame. For example, feature
point 111-1a represents the right topmost region of square
110-A in frame 1. In frame 2 102 the right topmost region of
square 110-B is feature point 111-15. Moreover, feature
points 111-1a and 111-15 can be common feature point pairs.
In some examples of the present disclosure, comparing fea-
ture points can include comparing all feature points in the first
frame with all feature points in the second frame. With respect
to FIG. 1, the following common feature point pairs can be
created; (111-1a, 111-15), (111-2a, 111-2b), (111-3a, 111-
3b), (111-4a, 11145), (113-1a, 113-15), (113-24, 113-2b),
(113-3a,113-3b), (113-4a, 113-4b), and (113-5a, 113-55). In
a number of examples of the present disclosure, comparing
feature points can includes comparing feature points that are
at a common depth. For example, with respect to FIG. 1,
feature point 111-1a in frame 1 101 can be compared to
feature points 111-15, 111-25, 111-35, and 111-45 in frame 2
102 and not feature points 113-15, 113-25, 113-25, 113-4b
and 113-55.

In some examples of the present disclosure, depth objects
from the first frame can be compared to depth objects from the
second frame to find a number of common depth object pairs.
Common depth object pairs can be depth objects in one frame
that have common characteristics to depth objects in another
frame. For example, with respect to FIG. 1, depth object
115-1a in frame 1 101 can represent the pixels that create the
outline of circle 114-A. Additionally, depth object 115-15 in
frame 2 102 can represent the pixels that create the outline of
circle 114-B. Depth objects can also be compared. For
example, comparing depth objects can include comparing
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depth objects in the first frame with depth objects in the
second frame to create a common depth object pair (e.g.,
(115-1a, 115-15) as illustrated in FIG. 1). In a number of
examples of the present disclosure, comparing depth objects
can include comparing depth objects that are at a common
depth.

In a number of examples of the present disclosure, a num-
ber of common depth objects can be created from the com-
mon feature point pairs. For example, with respect to FIG. 1,
the feature point pairs (111-1a, 111-15), (111-2a, 111-25),
(111-3a, 111-35), and (111-4a, 111-45) have common char-
acteristics such that they can be grouped to form a common
depth object. The feature point pairs (113-1q, 113-15), (113-
2a, 113-2b), (113-3a, 113-3b), (113-4a, 113-4b), and (113-
5a, 113-54), as illustrated in FIG. 1, can also be grouped into
a common depth object. In some examples, common depth
objects can be created by grouping a number of common
feature point pairs based on depth and spatial location within
the first and second frame.

At 346, a number of motion matrices are created from
feature point pairs. For example, a best fit operation can be
performed on common feature point pairs. The best fit opera-
tion can take the common feature point pairs and create
motion matrices. A motion matrix can describe motion, if any,
between the first frame and the second frame as it pertains to
feature points, depth objects, or common depth objects. For
example, common feature point pair (111-1a¢, 111-15) as
illustrated in FIG. 1 contains motion along the x-axis. The
same is true for the common feature point pairs in the first
frame and the second frame.

In a number of examples of the present disclosure, a num-
ber of motion matrices can be created from common depth
object pairs. The best fit operation can be performed on com-
mon depth object pairs. The best fit operation can take a
common depth object pair and create a motion matrix. For
example, the best fit operation can be applied to the common
depth object pair (115-1a, 115-15), as illustrated in FIG. 1, to
create a motion matrix.

In some examples of the present disclosure, the best fit
operation can be performed on the common depth objects to
create a number of motion matrices. Performing the best fit
operation on common depth objects can entail performing the
best fit operation on the common feature point pairs that
compose a common depth object. For example, with respect
to FIG. 1, the best fit operation can be performed on feature
pointpairs (111-1a,111-16), (111-2a,111-26), (111-3a,111-
3b), and (111-4a, 111-45), which together can create a com-
mon depth object. Each feature point pair can produce a
motion matrix and including these in the best fit operation can
create a motion matrix for the common depth object. Like-
wise, the best fit operation can also be performed on the
(113-1a, 113-15), (113-2a, 113-25), (113-34, 113-3b), (113-
4a, 113-4b), and (113-5a, 113-5b) feature point pairs, as
illustrated in FIG. 1, which together can create a common
depth object such that each feature point pair produces a
motion matrix, including each matrix to find the best fit cre-
ates a motion matrix for the common depth object.

At 348, the motion matrices are then included in a correc-
tion matrix. The correction matrix represents the unintended
motion between the first frame and the second frame. In some
examples of the present disclosure, motion matrices that do
not contain subject motion are included in the correction
matrix, while motion matrices that include subject motion are
excluded from the correction matrix.

At 350, the inverse of the correction matrix is applied to the
second frame to perform video stabilization. Since the cor-
rection matrix describes global motion (e.g., unintended
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motion), applying the inverse of the correction matrix
removes (e.g., corrects) the unintended motion from the sec-
ond frame.

FIG. 4 illustrates a block diagram 490 of an example of a
machine-readable medium (MRM) 434 in communication
with processing resources 424-1, 424-2 . . . 424-N for depth
mask assisted video stabilization according to the present
disclosure. MRM 434 can be in communication with a com-
puting device 426 (e.g., an application server, having proces-
sor resources of more or fewer than 424-1, 424-2 . . . 424-N).
The computing device 426 can be in communication with,
and/or receive a tangible non-transitory MRM 434 storing a
set of machine readable instructions 428 executable by one or
more of the processor resources 424-1, 424-2 . . . 424-N; as
described herein. The computing device 426 may include
memory resources 430, and the processor resources 424-1,
424-2 . . . 424-N may be coupled to the memory resources
430.

Processor resources 424-1, 424-2 . . . 424-N can execute
machine-readable instructions 428 that are stored on an inter-
nal or external non-transitory MRM 434. A non-transitory
MRM (e.g., MRM 334), as used herein, can include volatile
and/or non-volatile memory. Volatile memory can include
memory that depends upon power to store information, such
as various types of dynamic random access memory
(DRAM), among others. Non-volatile memory can include
memory that does not depend upon power to store informa-
tion. Examples of non-volatile memory can include solid
state media such as flash memory, EEPROM, phase change
random access memory (PCRAM), magnetic memory such
as a hard disk, tape drives, floppy disk, and/or tape memory,
optical discs, digital versatile discs (DVD), Blu-ray discs
(BD), compact discs (CD), and/or a solid state drive (SSD),
flash memory, etc., as well as other types of machine-readable
media.

The non-transitory MRM 334 can be integral, or commu-
nicatively coupled, to a computing device, in either in a wired
or wireless manner. For example, the non-transitory machine-
readable medium can be an internal memory, a portable
memory, a portable disk, or amemory associated with another
computing resource (e.g., enabling the machine-readable
instructions to be transferred and/or executed across a net-
work such as the Internet).

The MRM 434 can be in communication with the proces-
sor resources 424-1, 424-2 . . . 424-N via a communication
path 432. The communication path 432 can be local or remote
to a machine associated with the processor resources 424-1,
424-2 . . . 424-N. Examples of a local communication path
432 can include an electronic bus internal to a machine such
as a computer where the MRM 434 is one of volatile, non-
volatile, fixed, and/or removable storage medium in commu-
nication with the processor resources 424-1, 424-2 . . . 424-N
via the electronic bus. Examples of such electronic buses can
include Industry Standard Architecture (ISA), Peripheral
Component Interconnect (PCI), Advanced Technology
Attachment (ATA), Small Computer System Interface
(SCSI), Universal Serial Bus (USB), among other types of
electronic buses and variants thereof.

The communication path 432 can be such that the MRM
434 is remote from the processor resources (e.g., 424-1,
424-2 . . . 424-N) such as in the example of a network con-
nection between the MRM 434 and the processor resources
(e.g., 424-1, 424-2 . . . 424-N). That is, the communication
path 432 can be a network connection. Examples of such a
network connection can include a local area network (LAN),
a wide area network (WAN), a personal area network (PAN),
and the Internet, among others. In such examples, the MRM
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434 may be associated with a first computing device and the
processor resources 424-1, 424-2 . . . 424-N may be associ-
ated with a second computing device (e.g., a Java application
server).

The processor resources 424-1, 424-2 .. . 424-N coupled to
the memory 430 can create a first depth mask from a first
frame and a second depth mask from a second frame to obtain
depth information. The processor resources 424-1,424-2 . . .
424-N coupled to the memory 430 can define a first list of
feature points from the pixels in the first frame and a second
list of feature points from the pixels in the second frame. The
processor resources 424-1, 424-2 . . . 424-N coupled to the
memory 430 can compare feature points from the first list of
feature points with feature points from the second list of
feature points to find a number of common feature point pairs.
Furthermore, the processor resources 424-1,424-2 . .. 424-N
coupled to the memory 430 can create a number of common
depth objects from the common feature point pairs. In addi-
tion, the processor resources 424-1, 424-2 . . . 424-N coupled
to the memory 430 can perform a best fit operation on the
common depth objects to create a number of motion matrices.
The processor resources 424-1, 424-2 . . . 424-N coupled to
the memory 430 can include the motion matrices that do not
contain subject motion in a correction matrix where a motion
matrix contains subject motion when the motion matrix dif-
fers from the majority of the motion matrices. Moreover, the
processor resources 424-1, 424-2 . . . 424-N coupled to the
memory 430 can apply the inverse of the correction matrix to
the second frame to perform video stabilization.

The above specification, examples and data provide a
description of the method and applications, and use of the
system and method of the present disclosure. Since many
examples can be made without departing from the spirit and
scope of the system and method of the present disclosure, this
specification merely sets forth some of the many possible
embodiment configurations and implementations.

What is claimed is:

1. A method for depth mask assisted video stabilization
comprising:

creating a first depth mask from a first frame and a second

depth mask from a second frame to obtain depth infor-
mation;

defining a first list of feature points from the first frame and

a second list of feature points from the second frame;
comparing feature points from the first list of feature points
with feature points from the second list of feature points
to find a number of common feature point pairs;
creating a number of motion matrices from the common
feature point pairs;

including the motion matrices in a correction matrix; and

applying the inverse of the correction matrix to the second

frame to perform video stabilization.

2. The method of claim 1, wherein defining the first list of
feature points includes grouping pixels that are at a common
depth and qualifying feature points based on contrast, unique-
ness, and spatial location.

3. The method of claim 1, wherein comparing feature
points includes comparing feature points that are at a com-
mon depth.

4. The method of claim 1, wherein including the motion
matrices in a correction matrix includes including those
motion matrices in the correction matrix that do not have
subject motion where subject motion is determined by a par-
ticular motion matrix that differs from a majority of the
motion matrices.

5. The method of claim 4, wherein creating a number of
motion matrices from the common feature point pairs
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includes performing the best fit operation on the common
feature point pairs to create the motion matrices.

6. A system for depth mask assisted video stabilization,
comprising:

a memory;

a processor coupled to the memory to:

create a first depth mask from a first frame and a second
depth mask from a second frame to obtain depth infor-
mation;

define a first list of depth objects from the first frame and
a second list of depth objects from the second frame;

compare depth objects from the first list of depth objects
with depth objects from the second list of depth
objects to find a number of common depth object
pairs;

perform a best fit operation on the common depth object
pairs to create a number of motion matrices;

include the motion matrices in a correction matrix; and

apply the inverse of the correction matrix to the second
frame to perform video stabilization.

7.The system of claim 6, wherein pixels at a common depth
are grouped together to define depth objects.

8. The system of claim 7, wherein a pixel’s depth is defined
by reference to the corresponding depth mask.

9. The system of claim 6, wherein depth objects from the
firstlist of depth objects and depth objects from the second list
of depth objects are compared if the depth objects are at a
common depth.

10. The system of claim 6, wherein the motion matrices
that contain subject motion are removed from the correction
matrix before the correction matrix is applied to the second
frame where a motion matrix contains subject motion when
the motion matrix differs from the majority of the motion
matrices.

11. A non-transitory computer-readable medium storing
instructions for depth mask assisted video stabilization
executable by a computer to cause a computer to:

create a first depth mask from a first frame and a second

depth mask from a second frame to obtain depth infor-
mation;

define a first list of feature points from the pixels in the first

frame and a second list of feature points from the pixels
in the second frame;

compare feature points from the first list of feature points

with feature points from the second list of feature points
to find a number of common feature point pairs;

create a number of common depth objects from the com-

mon feature point pairs;

perform a best fit operation on the common depth objects to

create a number of motion matrices;

include the motion matrices that do not contain subject

motion in a correction matrix where a motion matrix
contains subject motion when the motion matrix differs
from the majority of the motion matrices; and

apply the inverse of the correction matrix to the second

frame to perform video stabilization.

12. The medium of claim 11, wherein the best fit operation
that is performed on the common depth objects includes
performing the best fit operation on the common feature point
pairs that compose a common depth object.

13. The medium of claim 11, wherein feature points from
the first list of feature points and feature points from the
second list of feature points are compared if the feature points
are at a common depth.

14. The medium of claim 11, wherein a common depth
object is created by grouping a number of common feature
point pairs.
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15. The medium of claim 14, wherein the common feature
point pairs are grouped together based on depth and spatial
location within the first and second frame.
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